Regulation of post-translationally modified microtubule populations during neonatal cardiac development.
Microtubules have been implicated in a number of muscle-specific functions, including sarcomerogenesis and the regulation of heart cell beating rate. Post-translationally modified microtubules (MTs) have been correlated, in other cell types, with MTs of increased stability and possibly distinct functions. This study was begun in order to determine whether neonatal heart development is associated with changes in MT populations, as a prelude to assaying their role in cardiac development and function. Biochemical and morphological studies were performed on heart tissues and cells, over the developmental range from embryonic Day 19 through neonatal Day 20, as well as only fully grown adults. The specific activity of the detyrosinating enzyme, tubulin carboxypeptidase, was high in early neonatal hearts but then decreased progressively to adulthood. Levels of tyrosinated, detyrosinated, and total tubulin varied in a complex manner over the same time period, while levels of acetylated tubulin in detergent-extracted homogenates were low in all age groups. Immunofluorescence analysis of heart sections revealed non-uniform levels of Glu and acetylated tubulin between cells over that period. Cultured, neonatal day 3 myocytes exhibited much more prominent populations of both Glu and acetylated MTs than were present in the co-isolated nonmyocytes, while cell cultures from older animals showed more restricted staining for both MT types. The immunostaining pattern for 7-tubulin, a marker for MT-organizing centers, was diffuse in the cardiomyocytes throughout this period, while the staining in the non-myocytes was much more focused and punctate. These results reveal that individual MT populations are present in developing heart tissue, and may be required for specific functions during myocyte differentiation.